activity for at least 30 minutes and reducing to no more than 15% the proportion of people aged 6 and older who engage in no leisure time physical activity.
However; if past performance is an indicator, it is unlikely these objectives will be met. Despite the merits of physical activity, Americans' sedentary lifestyle has changed little during the past 10 years (Stevens, 1987) . In 1990, when the objectives were released, fewer than 1 in 10 individuals reported light to moderate physical activity of 30 minutes in duration, only 1 in 5 reported 30 minutes of activity 5 or more times per week, I in 4 of those 18 and older reported no leisure time activity, and for those '65 or older; 2 of 5 were sedentary (U.S. Public Health Services, 1990) . Understanding the effect of physical activity on blood pressure, the most current recommendations for exercise within the healthy population, and the latest information about successful behavioral strategies which promote physical activity, may enable occupational health nurses to help clients begin and maintain an exercise program.
EFFECTS OF PHYSICAL ACTIVITY ON BLOOD PRESSURE
Does exercise have a positive effect in lowering blood pressure in most individuals? How much exercise is necessary to produce a positive effect? What are the biologic mechanisms responsible for a lowering of blood pressure?
The relationship between habitual physical activity and blood pressure has been studied in a number of observational studies, primarily in worksites (Berkson, 1960; Taylor; 1967) . More recent emphasis has focused on leisure time activities as well 1984; Holme, 1981; Paffenbarger, 1991) . The majority of these studies indicate a significant inverse association between blood pressure and physical activity.
In a study of over 6,000 men and women, aged 20 to Studies suggest that even light physical activity is effective as a nonpharmacologic intervention for reducing blood pressure in middle age to older adults. 65 years, those with low levels of physical fitness as measured through exercise testing (72% of the group overall) had a risk of 1.52 for developing high blood pressure compared to highly fit individuals (Blair, 1984) . The prevalence of hypertension appears to be lower in more physically active adults including both men and women, African Americans and whites, and younger and older adults (Ainsworth, 1991; Miall, 1958; Reaven, 1991) . Many studies have been conducted to determine the extent to which varying degrees of physical activity may reduce blood pressure (Cononie, 1991; Hagberg, 1989; Martin, 1990; Seals, 1984) . In general, the average reduction in both systolic and diastolic blood pressure is approximately 6 to 7 mm Hg (National High Blood Pressure Education Program, 1993) . This reduction of blood pressure has been shown in many studies to be independent of weight loss. Moreover, in numerous populations this reduction appears to result from all types of increased physical activity. Reaven (1991) compared the effects of leisure time physical activities in women aged 50 to 89. Leisure time activities were classified as light, which included walking, gardening, dancing, calisthenics, golfing, bowling, and horseback riding; moderate, which included hiking, tennis, biking, water exercises, and swimming; and heavy, which included jogging or running, handball, racquetball, squash, or aerobic exercise classes. The duration or frequency were not considered in classifying activities; however, respondents participated in at least one activity during the previous 2 weeks. Systolic blood pressure was higher in each succeeding decade of life for individuals in all physical activity categories. However, systolic and diastolic blood pressure were lowest among those reporting the highest intensity of physical activity. Systolic blood pressure was 7 mm Hg lower for women involved in light physical activity, 9 mm Hg lower in the moderate activity group, and 13 mm Hg lower in the heavy activity group as compared to sedentary individuals. These changes persisted after adjusting for both age and body mass index.
Recent evidence also suggests that exercise induced reductions in blood pressure may be even more dramatic in the elderly population. Hagberg (1989) studied the effects of low or moderate exercise in hypertensive men and women aged 64 ± 3 years. After 9 months of training, diastolic blood pressure decreased 20 mm Hg in 320 those involved in the low intensity training group, which was significantly greater than the change noted in both the control group and moderate intensity group. These studies both suggest that even light physical activity is effective as a nonpharmacologic intervention for reducing blood pressure in middle age to older adults.
Combining physical activity with reduced calorie intake for weight loss or weight maintenance also has a synergistic effect on hypertension risk. The major studies in the primary prevention of hypertension (Stamler, 1989 ; The Trials of Hypertension Prevention Collaborative Research Group, 1992; Treatment of Mild Hypertension Research Group, 1991) combined physical activity and reduced caloric intake to reduce both systolic and diastolic blood pressure. These studies were successful in reducing weight with a corresponding decrease in blood pressure. Because weight increases with age, the prevalence of overweight in the United States has increased with the "graying of America." Even among younger people, the prevalence of overweight varies from 20% in white men to more than 60% in African American women. Therefore, incorporating physical activity into a program for weight loss or maintenance is critical.
What is the mechanism by which physical activity lowers blood pressure? No one mechanism appears responsible; numerous mechanisms may be operative. Some studies have shown that physical activity decreases insulin levels and catecholamine levels (Esler, 1988; Lucas, 1985; Manicardi, 1986) . These reductions may modulate changes in blood pressure. Other mechanisms include effects on the sympathetic nervous system (Baumbach, 1988; Nomura, 1982) , electrolyte changes, neural and baroreflex mechanisms (DiCarlo, 1990; Tipton, 1984) , and changes within vascular structure (Baglivo, 1990 ). Additional research is necessary to tease out the mechanisms of exercise induced reduction in blood pressure.
GUIDELINES FOR INCREASING PHYSICAL ACTIVITY
What constitutes leisure time activity for a population perhaps limited by motivation to begin an exercise program? What types of activities are most effective in reducing elevated levels of blood pressure?
In a general population, the risk associated with exercise, even vigorous exercise, is extremely low. Studies of individuals performing moderate to high intensity exercise show a risk of sudden cardiac arrest of approximately I in 375,000 to I in 888,000 cases (Gibbons, 1980; Vander, 1982) . Based on these statistics, it appears the benefits far exceed the risks associated with exercise and, therefore, individuals should be encouraged to be more physically active.
The American Heart Association Statement on Exercise Standards (Fletcher, 1990) recommends that individuals beginning an exercise program more vigorous than walking should have a physical examination within the preceding 2 years. Individuals aged 40 or older or those found to have abnormal physical examinations (heart murmurs) or two or more of the major coronary risk factors (age >45 years, male ; or >55 years, female; or premature menopause without estrogen replacement therapy; current cigarette smoking; hypertension [blood pressure > 140 mm Hg]; diabetic; low high density lipoprotein cholesterol [<35 mgldL]; or family history of coronary heart disease [definite myocardial infarction or sudden death before 55 years of age in father or other male first degree relative, or before 65 years of age in mother or other female first degree relative]) who wish to participate in vigorous exercise ' such as jogging or running should undergo exercise testing to detect subclinical ischemic heart disease . The American College of Sports Medicine (1991) recommends that men at or above age 40 or women at or above age 50 should have a medical examination and maximal exercise test before beginning a vigorous exercise program.
Physical activity is normally assessed in terms of the mode, intensity, duration, and frequency of exercise . Individuals may receive benefits from exercise training by undertaking as little as 20 minutes of physical activity, three times per week at an intensity of 50% of VO z max, (Vo z is the product of cardiac output and arteriovenous oxygen difference-it is ordinarily estimated from treadmill exercise time and grade). Lower to moderate activities occurring at an intensity of 50% to 60% of VO z max provide the benefits of exercise while minimizing the risk of musculoskeletal injuries (Fletcher, 1990) .
The rate of physical work is calculated in calories/ minute where: calories/min. = (METS X 3.5 X kg weight)/2oo. It is suggested that to obtain health benefits, individuals should expend a minimum of 700 calories 3' or more days per week, or approximately 2,000 calories per week (Fletcher, 1990) . This can be achieved by working at 7 calories per minute for 100 minutes or at 10 calories per minute for 70 minutes . Calories are related to metabolic equivalents (METS) or multiples of energy expenditure by the following relationship: 1 MET = 1.2 calories. The Table lists the rate of work for various activities in METS (Fletcher, 1990) . As illustrated in the Table, walking at a relatively moderate pace (3.0 mph) provides most of the benefit needed to achieve cardiovascular conditioning. What about the type or mode of exercise? Activities such as walking, jogging, biking, swimming, or crosscountry skiing are examples of dynamic exercise that promote cardiovascular conditioning. In contrast, static or isometric exercise does not promote cardiovascular conditioning. Individuals should perform these activities in a session that allows at least 5 minutes of warm up at an intensity below the training intensity, at least 20 minutes within the training intensity, and a cool down period of at least 5 minutes to prevent hypotension (American College of Sports Medicine, 1991).
Can benefits be obtained in a shorter period? Recent evidence suggests that short (10 minute) bouts of exercise undertaken three times per day also allow individu- Adapted from American Heart Association Exercise Standards (Fletcher; als to achieve cardiovascular benefits. DeBusk (1990) found that individuals who exercised for three 10 minute sessions, three times per week, increased their maximal oxygen uptake by 7.6% after 8 weeks of training, compared to individuals of an equal fitness level exercising at the same intensity for 30 minutes three times per week. Maximal oxygen uptake increased by 13.9% in this group. Exercising for a shorter duration at a greater frequency may be more attractive to some clients whose schedules preclude longer exercise sessions. Although blood pressure reduction is achieved by aerobic exercise , Americans have become interested in isometric exercises such as weight lifting or circuit training. Are these types of exercises beneficial or hazardous to individuals who may be prone to hypertension? Both weight lifting and isometric contractions have generally not been prescribed for individuals at risk or with hypertension. This is because systolic blood pres-sure in some cases may exceed 200 mm Hg. However, recent studies suggest that circuit training combined with aerobic training or weight lifting may reduce systolic and diastolic blood pressures (Tipton, 1990) . Keleman (1989) found that 50 patients with borderline hypertension participating in a running/jogging program combined with circuit training reduced their systolic and diastolic blood pressures by 14 mm Hg and 13 mm Hg. The current recommendation is for circuit training loads to be conducted at 40% to 50% of a person's maximum repetition, to avoid blood pressures which elevate greater than 150 mm Hg systolic and 100 mm Hg diastolic with exercise, and individuals perform only 8 to 10 repetitions of a given set per specific exercise (Tipton, 1990) . While these forms of exercise may increase muscle strength, an aerobic program should be advocated first for increased cardiovascular conditioning.
BEHAVIORAL TECHNIQUES FOR ADOPTION AND MAINTENANCE OF EXERCISE
Despite the clear benefit of exercise to reduce blood pressure, most people still find it difficult to incorporate physical activity into their daily routines. It is reported, for example, that physical activity levels decrease after adolescence and early adulthood; African American women are consistently less active than white women; those less educated are least likely to be physically active, and healthy individuals are more active than those with medical problems (King, 1992) .
The physical inactivity of the American population reflects the knowledge and attitudes people have about exercise. fur example, the adoption of exercise is highly related to one's belief in the health benefits of physical activity (Dishman, 1981) and is correlated with one's current level of activity (Sallis, 1989) .Moreover, perceived access to facilities is an important factor influencing participation (Andrew, 1981) .Lack of time is an important factor influencing drop out from communitywide group programs of physical activity (Martin, 1982) , while perceived exercise enjoyment and satisfaction predict higher levels of physical activity or adherence (Sallis, 1989) .
Social cognitive theory is one of the most relevant behavioral theories to help explain why individuals begin and continue exercise programs. Social cognitive theory (Bandura, 1986) recognizes the human capacity for self directed change which is influenced by three interacting systems: personal, behavioral, and environmental. Willingness to change is related to self efficacy, or a person's confidence in his or her capability to perform a specific activity. Studies in healthy individuals have shown that self efficacy ratings are related to both the adoption and maintenance of physical activity (Desharanais, 1986; Sallis, 1986) .
Self efficacy is influenced by four factors: persuasion from an authority; observation of others; successful performance of the behavior; and physiologic feedback. Using self efficacy questions to determine a client's capability, willingness, or motivation to undertake physi-cal activity may help to determine barriers. With appropriate feedback, self efficacy ratings may improve (Ewart, 1983) .
In addition to helping a client adopt an exercise program, certain behavioral strategies can be employed to enhance the maintenance of physical activity. These include contracting (Epstein, 1980) , providing social support (Dishman, 1991) , self monitoring (Oldridge, 1983) , and relapse prevention training (DeBusk, 1985; Juneau, 1987) . Contracts between a health care professional and client specify achievable goals for adoption or maintenance of a behavior. Most importantly, a contract must ensure that goals are specified and well defined and stipulate a time period for renewal. A contract also may specify the negative consequences of not achieving a specific behavior. An example of a contract used for physical activity is shown in Figure 1 .
Social support, which can be provided by spouses, family members, or health care professionals or through the use of a "buddy system" has been shown to increase exercise adherence (Burkett, 1990) . Exercising with friends in a worksite setting over a noon hour may be a powerful incentive to help people maintain physical activity.
Self monitoring also may help serve to enhance motivation. Clients may benefit from the use of daily or weekly activity logs that allow them to track the duration, frequency, and intensity of exercise. An example of a simple exercise log for weekly self monitoring used for maintenance by the author is shown in Figure 2 . The tips provided may serve to help people "get back on track" if adherence becomes a problem. In a comprehensive nurse case management system for post-myocardial infarction clients incorporating this log into home exercise training, adherence to exercise at the end of 1 year was 71% (DeBusk, 1994) .
It is expected with any behavior that a lapse or "slip" in the behavior will occur at various times. As people become interested in adopting a new behavior, it is important to prepare them psychologically and behaviorally for slips or breaks in their activity pattern. People should be told that these slips are inevitable and taught to identify their own high risk situations leading to relapse (Marlatt, 1985) . High risk situations most likely to cause a lapse from exercise include a break in a person's schedule due to illness or injury, travel, bad weather conditions, increased demand at work, and boredom (Sallis, 1986) . Identifying an individual's high risk situations through self monitoring or self efficacy ratings can then help them to anticipate and cope with these situations. This behavioral strategy is termed relapse prevention training.
SUMMARY
Occupational nurses are in a unique setting to encourage workers to be more active. Moreover, knowing that systolic and diastolic blood pressure may be reduced through exercise may be another motivator nurses may
Exercising Contract
I agree to uunate my exercise program tomorrow and to do the following over the next month:
1. To walk 20 to 30 minutes, 5 days a week.
2. To record my exercise sessions on my daily activity log every evening.
3. To reward myself by watching television for an additional 30 minutes on the days that I walk.
If I miss more than two exercise sessions per week, I agree to call my support person for help. My support person will send me one postcard reminder in 2 weeks.
This contract will be re-evaluated in 1 month.
Your signature
Witness use to encourage people to be more physically active. Some worksite programs offer a wide variety of services to employees such as permitting employees to exercise on company time or providing facilities on site. While these programs may be available in larger worksite settings, opportunities exist for increasing the number of people exercising in all settings. Educational campaigns, employee challenges, and incentives and rewards for regular participation are all methods that may motivate people to begin or maintain an exercise program (King, 1988) .Encouraging people to participate in short bouts of exercise during breaks or at lunch also may increase individuals' leisure time activities. In addition, applying behavioral strategies to increase motivation may help occupational nurses working with clients in a wide variety of settings. These strategies applied with others may serve to help reach the Healthy People 2000 National Health Promotion and Disease Prevention Objectives of increasing physical activity among the nation's population.
Name

Date
Weekly Exercise Activity Log In times of crisis or unusual pressure, it's hard to stick to a schedule. Instead, ask yourself throughout the day if it wouldn't help to take a break for exercise.
Note: These plans may not be appropriate during times of serious illness or injury. Figure 2 : Weekly exercise activity log (Miller, 19953 1.
2.
3.
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Despite the merits of physical activity reducing the risk of hypertension and showing other health benefits, Americans continue to be relatively sedentary.
Low to high intensity physical activities result in a reduction in both systolic and diastolic blood pressure in middle aged to older adults. Individuals can obtain benefits by engaging in aerobic exercise, a wide variety of leisure time activities, short bouts of exercise, and even isometric work.
Behavioral techniques of contracting, self monitoring, and relapse prevention training offer important methods to help clients adopt and maintain physical activity.
